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ABSTRACT 
 

Non-linear viscous flow around an oscillating cylinder attracts due to the complex phenomena 
created. The use of LES and DES enable us to predict not only the mean flow but also the tran-
sient nature of the flow. LES, [2-3], is based on the idea of separating scales, and splitting the 
flow into two regimes by which all scales larger than the characteristic grid spacing, ∆, are re-
solved using a space/time accurate algorithm and only the effects of the unresolved subgrid scales 
on the large resolved scales are modeled. Good agreement is achieved concerning the prediction 
of the peak frequencies in all cases, but with some discrepancy in the intensity distribution be-
tween the peaks. 

 
 Keywords: LES, oscilating cylinder, experimental tests. 
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ABSTRACT 
 

Rigid computational grids represent a strong limitation on the geometric 
complexity of CFD computations. The overlapping grids technique implemented in 
the in-house simulation tool FreSCo+ represent the best tradeo between flexibility 
and feasibility, in terms of programming and computational effort, based on 
arbitrary polyhedral cells or hanging nodes (structured or unstructured grids).  

 

Keywords: grid generation, overlapping grids, numerical simulation, RANS. 
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ABSTRACT 
 

Steady high Reynolds numbers flowfield around a wing-body junction were 
numerically simulated by solving three-dimensional incompressible RANS equations 
with finite volume method. The flow is assumed to be fully turbulent so that the 
transition on the strut is not considered. Closure to the turbulence is attained 
through the use of the one equation Spalart-Allmaras model. 

 
 

 Keywords: juncture flow, numerical simulation,  RANSE, wing-body junction 
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ABSTRACT 
 

The problem of a submerged hydrofoil has caught much attention after the 
experiments carried out by Duncan (1983). The present analysis focuses on the vali-
dation and verification of the solver in the case of a two dimensional hydrofoil close 
to the free surface. The open source code OpenFOAM (2009) has been used for the 
computations, and its results compared with the numerical simulation of Califano 
(2008), performed using Fluent (2006). All simulations are in good agreement with 
the experimental data, but the wave amplitude is underestimated.  

 

Keywords: submerged hydrofoil, numerical simulation, experimental validation 
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ABSTRACT 
 

The paper proposes a numerical investigation based on RANS computation 
for solving the viscous flow around a fully appended tractor tug hull. Various simu-
lations were carried out to compute the flow around different appendage configura-
tions, from the bare hull case to fully appended hull, to study the influence of the 
each appendage on the ship wake and resistance. For practical reasons, the tech-
nique couples a body forces method and a RANS-based finite volume solver to ac-
count for the interactions between the hull and the appendages mounted on it: pro-
pellers, pods, safe guard, brackets and skeg. The chimera approach has been found 
the most versatile way for grid generation of hull and appendages. 

 

Keywords: turbulent flow, finite volume method, appendage. 
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ABSTRACT 
 

The present work 2D+t approach for wave breaking, the analysis is limited 
to fast slender ships with sharp stem. Also SPH and Mixed Eulerian-Lagrangian 
(MEL) method approaches are employed in this paper. During the first stages of the 
evolution, the hull section moves toward the free surface similarly to a water-entry 
phenomenon. Consequently, a violent water displacement occurs generating a water 
run-up along the ship bow. Such a motion is fed by the expansion of the ship cross 
section leading to a bow breaking wave. This phenomenon is highlighted in the first 
three panels of figure 3 where the breaking bow waves obtained through the BEM 
solver at different Froude numbers and for the three hulls under consideration are 
shown.  

 

 Keywords: ship resistance, wave breaking, experimental tests. 
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ABSTRACT 
 

Unlike common (slow) ships, rapid ships display a significantly different pres-
sure loading on the bottom. Besides the hydrostatic pressure, the hydrodynamic pres-
sure can reach high values and has to be taken into consideration for the structural 
FEM checking. Given the huge amount of data input operations, an automation of 
loading modelling is highly necessary, so that the authors successfully attempted to 
devise a procedure to create an approximation function for those hydrodynamic pres-
sures resulted from a CFD program as point-pressure pairs of values, transforming 
them into a continuous function, to be added to the hydrostatic pressure. This way a 
more accurate FEM consideration of the hydrodynamic loadings can be achieved, to 
the benefit of ship safety. 
 

Keywords: hydrodynamic pressure, hydrostatic pressure, FEM, modelling, approximation function, ship safety. 
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ABSTRACT 
 

The main focus of the present study is on the of computational fluid dynamics 
(CFD) evaluation of the overall ship performances as a tool for hull form design. 
The numerical results of the  numerical approach are presented and discussed for 
the KCS containership designed by the Korean Research Institute for Ships and 
Ocean Engineering (KRISO). Comparisons of the numerical solution with available 
experimental fluid dynamics (EFD) data are given. Similar steady flow simulations 
around the KCS model were also performed at KRISO and used for benchmarking 
purposes. The data include wave elevation along the hull surface, global wave pat-
tern, resistance and mean velocity components in boundary layer and wake trans-
verse cuts. Comparisons are performed hereinafter and the results prove satisfac-
tory resemblance for the current investigation. 
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ABSTRACT 
 

An improved understanding of cavitation dynamics, using both experimental 
and simulation results, is a crucial component to prevent or reduce cavitation ef-
fects, such as material damage or noise, and thereby, to increase propeller perform-
ance. In the present study, Large Eddy Simulation (LES) techniques are used to 
simulate the cavitating flow on a propeller in the case of inhomogeneous inflow 
conditions. The interface between liquid and vapor is captured using a Volume of 
Fluid (VoF) approach and a mass transfer model is used for the vaporization and 
condensation processes. 
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ABSTRACT 
 
A viscous flow investigation of a KVLCC2 model with propeller and rudder is 

described in the present work. A special attention is paid to the effect of propeller 
and rudder on the stern flow characteristics. The Reynolds-Averaged Navier-Stokes 
equations (RANS hereafter) accompanied by the EASM turbulence model are the 
governing equations to solve for accomplishing the task. The hydrodynamic 
behavior of the bare hull, the propeller and the rudder is studied and discussed by 
taking into consideration the mutual interactions. 
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ABSTRACT 
 

The present work proposes a Boundary Element Method -based formulation, 
valid for inviscid flows around three-dimensional bodies in arbitrary motion, to ad-
dress hydrodynamic analysis of ducted propellers. For both test cases considered 
experimental data related to thrust, torque and efficiency are available for ducted 
configuration (together with propeller and duct separate contribution to thrust), 
whereas for the latter case data for the isolated propeller are also given. Crucial is-
sues arisen by the present analysis are the duct computational grid generation, the 
determination of the propeller wake shape and viscous phenomena modeling. In 
particular, the inclusion of a trailing-wake alignment model for the isolated propel-
ler has proven to be effective in the enhancement of numerical predictions. 
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ABSTRACT 
 

The paper deals with the hydrodynamic design and analysis of a controllable 
pitch propeller for a general cargo vessel. The main advantages and disadvantages 
of CPP are presented and the design criteria are reviewed. A wake adapted propel-
ler has been computer-designed, based on the lifting line theory with correction fac-
tors on the lifting surface theory. Computations of open water performances for dif-
ferent pitch angles have been performed using a commercial CFD code. An analyti-
cal tool has been developed to perform power/speed prognosis, finding the optimum 
combination of pitch/propeller revolution rate for different operating conditions.  
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ABSTRACT 
 

The newly developed approach described in this paper illustrates a proce-
dure on how to gain the information needed for providing a prognosis on various 
design- and operation-relevant issues. Deploying the Monte Carlo Method (Sobol, 
1984), the implemented algorithm features the ability to simulate the operation pro-
file of a vessel according to a specific trade, taking into account the cargo the rout-
ing and the mostly anticipated weather conditions. This paper showed a new ap-
proach to benchmark different ship designs, keeping a clear focus on the operation. 
It has been proved that it is possible to simulate a complete lifecycle of a projected 
or existing vessel, using fore- and hindcasted operation data (ship-specific and envi-
ronmental). The simulation results, regarding the power demand, are available in 
rather short computation time. The use of an entire manoeuvring simulation leads to 
a complete database of operational data. 
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ABSTRACT 
 

The present work bow and stern slamming impacts determined experimen-
tally at the Italian ship model basin in head and following wave condition. The 
analysis of a seakeeping test campaign with a segmented model relative to a cruise 
ship has been presented. The most interesting phenomenon that was observed is in-
deed the stern slamming, mainly present in following sea with slow or no forward 
speed at all. Slamming on the afterbody due to following waves excites strongly the 
structure, confirming the reports relative to onboard observations.  
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ABSTRACT  
 

The main topics of this study are the analyses of the steady state and transitory 
hydroelastic dynamic response of a chemical tanker ship, induced by irregular head 
waves, model Longuet-Higgins. There are considered two loading cases: full cargo 
and ballast. The analyses have been carried on with the eigen program DYN. The nu-
merical model includes linear-modal frequency domain procedures and also non-
linear time domain direct integration procedures for the motion equations solution. 
The numerical results pointed out the occurrence of the slamming phenomenon at both 
ship extremities, so that in the ship girder are recorded very high whipping transitory 
vibrations. For the numerical analyses is used the chemical tanker 7500 tdw model 
provided by the ICEPRONAV Galati, in the frame of the CEEX EU-SSS Project. The 
numerical results pointed out that the non-linear analyses could reveal the extreme 
wave loads in the ship hull structure. 

 

Keywords: hydroelasticity theory, seakeeping, non-linear ship dynamic response. 
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ABSTRACT 
 

 

The paper presents computed wave-induced hydrodynamic loads using Frank 
formulation of source method for the case of a 70000 tdw bulk carrier vessel. The 
computer code is a ship motion and sea load computer program, based on the 
theory of Salvesen, Tuck and Faltinsen. It predicts the motion and dynamic loads for 
a ship in six-degrees-of freedom advancing at constant speed with arbitrary heading 
in regular waves. The code computes the amplitudes and phases for the surge, sway, 
heave, roll, pitch, and yaw motion and the vertical and horizontal shear forces, 
bending moments and moments of torsion. In addition to the motions and loads the 
computer program predicts, at selected points on the submerged portion of the hull, 
the amplitude and the phase angle of the hydrodynamic pressure due to the motions 
and the incoming wave.  

 

Keywords: 2D Source Method, wave-induced vertical shear force and vertical bending moment. 
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ABSTRACT 
 

In this paper an experimental and numerical analysis of the roll decay for a 
patrol boat is carried out. Numerical simulations have been carried out for three 
different Froude number. The mathematical model employed for the simulations of 
the flow field is described by the Reynolds Averaged Navier-Stokes equations. The 
effect of the rotating propeller has been considered in the model experiments. A 
strong interaction between the vorticity shed from the fin and the bilge keel has been 
also shown. Numerical simulations appear to slightly underpredict the damping, 
with an undamped roll decay at the lowest speed.  

 

Keywords: roll decay motion, numerical analysis, model experiments. 
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ABSTRACT 

 
  The paper presents the numerical analysis of steady and unsteady flow for Combatant 5415 in  
order to estimate the ship behavior (including ship motions and the unsteady forces acting on the 
ship hull) in sea conditions. Numerical simulations were necessary to provide useful information 
about the pressure and velocity fields on the wetted hull surface, the ship behavior in order to 
make the modification of the bodylines more efficient. For the unsteady problem is proposed a 
seakeeping computation method taking into account the influence of the steady wave field for es-
timating the hydrodynamic forces acting on the ship hull and the response functions. The pro-
posed computation methods predicts the steady wave field in good accuracy, this being one im-
portant condition for the consequent unsteady wave field computations. The steady problem is 
solved so that the fully nonlinear free-surface condition is satisfied and evaluating consequently 
the influence terms of the steady wave field on the unsteady wave field. The unsteady boundary 
value problem is liniarized assuming the small amplitude of the incident waves and ship motions. 
The boundary conditions for the unsteady problem are satisfied on the exact steady free-surface 
and wetted surface of the body. The numerical results are carefully compared with experiments. 
Finally, it is emphasized that the present simulation is confirmed to be effective to solve the steady 
and unsteady flow for the ship. 

 

Keywords: Rankine Panel Method, steady waves, unsteady waves, ship motions. 
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ABSTRACT 
 

Fuel consumption is one of the major costs faced by any fleet, specifically 
determinant for fishing fleets, and any decrease in the consumption will be welcome 
by shipowners. The main goal is improving the energy recovery through the rudder 
so can increase the energy efficiency of the ship with a quite low investment since 
the shipowner only has to substitute the rudder blade. Complex interaction 
phenomena occurs among propeller, rudder and hull, affecting `propulsive 
efficiency indifferent ways and are numerically investigated with a coupled BEM-
RANSE technique.  

 

Keywords: ship resistance, numerical simulation,  
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ABSTRACT  
 
 
The assurance of the ship’s hydrodynamic safety constitutes an important con-

cern in ship research and design activities. In this paper, the theoretical investiga-
tion of resistance, propulsion, manoeuvrability and seakeeping performance of a 
small passenger ship was considered. The theoretical investigation was performed 
on the basis of Initial Design module of “Aveva” code. The critical situations were 
determined, in order to avoid possible major accidents.  

 

Keywords: small passenger ship, resistance, propulsion, manoeuvrability, seakeeping. 
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ABSTRACT  
 

In this paper is presented the ship structure free and forced vibrations analy-
sis for an offshore barge with length 86.01 m. The numerical analysis is carried on 
3D-FEM full-extended barge model, including the hull and superstructure elements, 
developed at ICEPRONAV Galati. The structural model includes the eigen masses 
at the ballast load case, the hydrodynamic added mass and the elasticity equivalent 
path of the surrounding water environment. The slamming pressure acting on the 
barge fore peak zone induces the forced vibration dynamic response, for a sea state 
Beaufort level 4-5, based on a direct time domain integration procedure. The       
numerical results are pointing out that some deflection, velocity and acceleration 
values in the living quarter of superstructure are above the onboard comfort values. 

 

Keywords: finite element analysis, free and forced vibrations, slamming pressure. 
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ABSTRACT 
 

The paper deals with a complex structural analysis of a conveyor system 
which is to be mounted on a hopper dredger. These analyses have been performed 
using FEM (Finite Element Method) to ensure that proper scantlings have been 
made and to check the effect of different combined loads. The purpose of the calcu-
lation is to verify that the  stress values are within allowable stress limits, the deflec-
tions is acceptable and to establish hydraulic cylinder forces and stroke. An impor-
tant task was to adjust the models so that to simulate the weight distribution and to 
input the particulars of hydraulic system into the model – i.e equal forces into cylin-
ders. Three situations have been tested: extraction from resting position, intermedi-
ate and working position of the conveyors. For all the three situations the results 
obtained have been used to calculate the strength of all the components of the sys-
tem: conveyor, shore arm, joints, pedestal, and foundation, resting supports. 
 

Keywords: Conveyor, dredger, strength, FEM. 
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ABSTRACT 
 

     Experimental determination of the tensions and deformation states generated on 
a flat or curved panel, made of GRP (glass reinforced polyester), at the impact with 
a steel sphere and the comparison of the measurement results with the ones 
obtained from numerical modelling are presented in this paper. 
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ABSTRACT 
 

The present paper discusses the two linear methods of calculating the dynamic 
response of a fixed offshore platform to the action of an earthquake: a) time domain 
analysis; b) response spectrum analysis. The methods’ theoretical bases are briefly 
presented, the two-dimensional model beam equivalent to the lumped  masses of a 
marine platform and the dynamic displacements are numerically calculated, using 
the two methods, for a platform whose dynamic characteristics ([M], [K], [C]) are 
known. For the numerical analysis, the accelerogram of the San Fernando earth-
quake (1971) has been used. The analysis of the results leads to important conclu-
sions, among which one according to which the response spectrum analysis does not 
provide the largest dynamic displacements and hence, it is not comprehensive 
enough.  
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ABSTRACT 
 

The analysis of stress distribution and flexibility for piping systems within 
contract design is mandatory in ensuring the ship’s safety. The objective is to make 
sure that the maximum stresses are within the admissible range. This paper in-
cludes a model of air conditioning system mounted on a 41000 tdw ship tank, under 
prescribed static loads. The numerical analysis is based on the FEM method, with 
the CAESAR II program developed by COADE Engineering Software. 
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ABSTRACT  
 

The research strategies regarding the innovative solutions in transport and the 
shipbuilding area require the development of the infrastructure in the specialized 
centers of ship hydrodynamics. 

The experimental research infrastructure can be used for both the investigation 
of the hydrodynamic phenomena related to the flow around the ship, and the valida-
tion of the theoretical solutions. The model experimental tests represent an impor-
tant instrument to decide the optimum ship design solution. 

This paper deals with the new experimental equipments for resistance and pro-
pulsion model tests, purchased in the Towing Tank of “Dunarea de Jos” University 
of Galati are presented. The operational reinforcement was performed on the basis 
of the “PN II Capacities” national program, financed by the National Authority of 
Scientific Research (ANCS) in 2008.  

Also, it presents the results of the resistance tests for the ITTC model, performed 
in the Towing Tank. The experimental results were compared with the data in the 
references, in order to determine an overall accuracy factor of the experimental 
model tests with the new technical facilities. 
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